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INTRODUCTION

The Subsidence Control Plan contained herein for Federal Coal leases

Salt Lake 062648 and Salt lake 050655 addresses specifically those items

that are required by U.M.C. 784,20 of the "Regulations Pertainiag to Sur-

face Effects of lJndergrotrrd Coal Mining Activities (including regulations

for coal erploration), Final Rules of the Utah Board and Division of 0i1,

Gas, and Miningr't  pages 91, 92, and 93.

This plan is an amen&nent to the original application filed on Decem-

ber 77, 1980, by Genwal Coal Company, Inc. The original application was

sr-rbmitted pursuant to the following: Title 40, chapter 10, utah code

annotated 1943, as amended, the "Cooperative Agreement between the Llnited

States Departnent of Interior and the State of Utah;" the Surface Mining

Control and Reclamation Act (P.L. 95-87); and all regulati-ons promulgated

tnder those Acts affecting mining operation conducted in the State of

Utah.

Since the original submittal, several operational and construction
plans have been submitted in order that the mine operation satisfy regu-

latory compliance requirements.
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MINING - GENERAT

History

The mine will be installed in an area of old works in the Hiawatha

seam. Coal was produced from these operations during the period 1940

through 1955 and was sold locally for domestic coal.

Certain sections of the mine will be reopened so that water surrp,

ventilation, and coal haulage can be reestablished. Drawing 4047-L

illustrates the nanner in which the o1d workings will be modified and

repaired in order to bring them into compliance with modern regulations

and the overall rnining plans of Genwal Coal Company.

Where necessary, the workings will be widened to accomnodate a 42-

inch coal haulage conveyor, and proper strpports will be placed in areas

of questionable roof control.

The abandoned workings affect the placement of the trpper seam entries.

There is no way to monitor past strbsidence from the old workings. Drawing

4047-2 indicates the preferred position of the intake, retum, and conveyor

entries.

Future Mining

The new mining operation currently being conternplated will access

the Hiawatha and Blind Canyon Coal Searns by simply drifting in on the

coal seams at the outcrop. The portal areas for both seams will have

five entries: two ventilation intakes (and supplies), one coal haulage

conveyor entry, and two ventilation returns. The portal access area for

eactr rnine will have the necessary surface support items such as fans and

conveyor drives.

The following describes the general sequence of mining both the

Hiawatha (lower) and the Blind Canyon (trpper) coal seams. It should be

clearly wrderstood that the upper sean will be second mined before the

lower seam; however, the lower seam will be developed first. The lower

seam will develop faster than the upper seam because it is thinner (6-

foot versus 9-foot) but economics and quality of coal justify what appears

to be reversed logic in developing the lower seam fi-rst but second rnining'

i t  last .
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The mining plans for the tlpper and Lower Hiawatha Coal Seams are
illustrated in Drawings 4047-1 and 4A47-2 respectively. The seams will
be developed in the following sequence:

LOI^TER SEAM IJPPER SEAM

1. Portal area excavated

2. Actual portals established

3. Permanent fan installed for
ventilation

4. North Mains started

5. North Mains completed to inter-
section of West Mains

6. West lv{ains started

7 . l4rest Mains completed.

8. Developrnent of Panel rfBrt
started

9. Development of Panel "B" com-
pleted

10. Development of Panel ,Atf
started

11. Development of Panel rAtt com-
pleted

LZ, Second rnining started in panel
r rAr l

13. Second mining completed in
Panel tAtt

L4. Panel ''A" sealed

Second mining started in
Panel ttBtt

1. Portal area excavated

Z. Actual portals established

3. Permanent fan installed for
ventilation

4. Ittrorth ]tlains started

5. North Mains completed to inter-
section of West lt4ains

6. West Mains started

7. West lt'lains completed

8. Developrnent of Panel '4"

started

9. Development of Panel ''A" com-
pleted

10. Second mining started in Panel
i lArf

11. Second nining completed in
Panel ttAtt

L2. Panel ' 'A" sealed

13. Development of Panel 'Bn

started

14. Development of Panel I'Bff com-
pleted

15. Second rnining started in Panel
i lBt l

16. Second rnining completed in
Panel ttBtt

15.
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16. Second mining conpleted in
Panel I 'Brf

17, Panel "8" sealed

18. Second miaing of lVest Mains
started

19. Second mining of barrier pil-
lars for West Mains started

20. Second mining of West Mains G
barrier pillars completed to
Panel rrCrf intake

2L. Development for Panel rrc''
started

22. Development for Panel "C" com-
pleted

23. Second mining for Panel "C"
started

24. Second mining for Panel "C"

25.  Panel  "Cfrsealed

26. Second nining for West l,lains
continued

27. Second nining for barrier pi1-
lars for West ]t4ains continued

28. Second rnining for North I'4ains
6 barrier pillars started & com-
pleted

29. Portal sealed

Pillar. Regrvery tl.arl

The proposed pillar recovery plan

feature it offers, i.e. the mechanical

rib of coal on his right at all tines

L7. Panel '8" sealed

18. Second mining of West Mains
started

19. Second rnining of barrier pil-
lars for West Mains started

20. Second mining of West ltlains 6
barrier pillars completed to
Panel "Ctt intake

2L. Development for Panel "C,
started

22. Developnent for Panel I'C" com-
pleted

23. Second rnining for Panel "C"
started

24. Second mining for Panel "C" com-
pleted

25. Panel "C" sealed

26. Second mining for West Mains
continued

27. Second mining for barrier pil-
lars for West Mains continued

28. Second rnining for North l4ains &
barrier pillars started & com-
pleted

29. Portal sealed

is preferred because of a

miner operator will have a

as the actual mining takes

safety

solid

place.
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In this scheme the 80'x 80'pi l lar of coal is divided into three

sections of 15r x 80'. This is accompli-shed by cutt ing two l7r-wide

rooms through the pi11ar (see following Sheets 1 and 2). Roof jacks

are used as teilporary supports and require that roof bolting advance as

the mechanical rniner advances. Bolting nay be alternated between the.

first and second rooms as the miner advances the prescribed distance in

each cut.

Once the roons are completed, six timbers are set in each room next

to the cave line. These tfunbers become the breaker rows in the caving

process (see Sheet 2). The radius rows of timber are then set at the

prescribed distance, and ventilation set for the rnining of Fender "A"
(see Sheeits 3 and 4).

After all safety precautions are established, actual mining of Fender
rAfr carl begin. Approxirnately nine diagonal cuts are rnade through the

fender naking certain the operator remains urder secured roof and adequate

ventilation is established to move the dust and methane into the caved.

area (see Sheets 4 and 5).

Caving can be expected at any time or place and all personnel must

remain alert to the various signs of premature caving. However, controlled

caving should begin when the pillar has been removed and all personnel are

well clear of the area (see Sheet 5).

The cut sequence used to extract coal from Fender '4" will be iden-

tical for Fenders tfBft and "Crt.

Sequence of Pillar_ Recovery

Sheet 7 indicates the sequence in which the renaining pillars will

be extracted. Past experience indicates this method will recover between

60 and 70 percent of the coal within a panel area. If bleeder stpport

pillars are left for ventilating the panel, this will move the recovery

factor closer to 60 percent.
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STESIDENCE COIiTROL PI"AN

Geology

The coal beds to be rnined on the Genwal leases occur in the lower

part of the BlaclJrawk Fonnation. The Formation is comprised of approxi-

mately 11000 feet of gray carbonaceous shales, siltstones, coals and

thin interbedded sandstones of late Cretaceous Age. The Star Point Sand-

stone, a massive cliff-forming 700 to 900-foot thick sandstone r.rtit,

underlies the Blacktrawk fonnation and its top serves as a useful litho-

logic lan&rnrk in the area.

The formations in the area dip gently (1-3 degrees) westward off

the west flank of the San Rafael Swe1l. The regional structure attitude

is broken by several north-south trending, high-ang1e normal faults which

offset the rocks from less than 10 feet to 250 feet or more.

The coal searns to be rnined are the Hiawatha searn (approximate thick-

ness 6 feet) and the Blind Canyon sean (approximate thickness 9 feet).

Coal from both of these seams within the permit area is a high volatile

bitr-uninotrs type. The Hiawatha will be entered frorn an elevation of 71885

feet and the Blind Canyon from an elevation of 7,950 feet. The 60 feet

of Blaclhawk Formation which separates the two seams of coal is typically

carbonaceous shale, siltstones, and thin interbedded sandstones, all varY'

ing frorn 6 inches to 4 feet or more in thiclcress. The o1d works in the

Hiawatha Seams are accessible and it appears that the inrnediate roof

layer is a competent sandstone (larninated to massive) interrupted by an

occasional shale-siltstone lens varying in thiclcress from approximately

6 inches to 2 feet. Falls of roof in the o1d works are confined to the

siltstone lenses and where observed are usually at intersections of rooms

and entries. Falls, where observed, are generally over the width of the

opening, that is, they extend rib to rib.

The imnediate roof in the Blind. Canyon seam as observed from the out-

crop appears to be of sirnilar type rock, but about 25% less competent due

to a higher shale content.

The floor of both coal seams grades frorn a clayey shale, l-foot to

5-feet thick, to a larninated sandstone, as obsenred in the old Hiawatha

works and outcrop in the Blind Canyon.
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Overburden

Generally speaking, the term "subsidence" applies to the deformation

or movement in the olrerburden two or more mine entry heights above the

inrnediate mine roof. In this case the thicl<ness of overburden ranges from

outcrop to over 1,000 feet. The strength of the overburden is tlpical of

the late Cretaceous sediments that are mined in Eastern Utah and Western

Colorado.

It is accepted practice in this area to use two sources of information

for subsidence evaluation. The sources are: 1) "Some &rgineering Geologic

Factors Controlling Coal Mine Subsidence in Utah and Colorador" Geological

Survey Professional Paper 969, by C. Richard Drnrud, L976, and 2) "SvlE

Mining Brgineering Flandbook, Voh.une 1," Arthur B. Cunnins and Ivan A.

Given, 1973.

The conclusions based on the above sources are also tempered by some

on-site review, and actual experience based on similar rnining condi.tions

in late Cretaceous overburdens with sirnilar thiclanesses and strengths.

Regarding those surface areas within the leases, the topographic

nnp Drawing 4047-3 indicates the relatively steep slopi-ng sides of Crandall

Canyon which contain CrandaLl Canyon Creek. There is little or no talus

slope and rock outcrops are abtrndant.

Surface Features

The Statement of Fact in the Appendix confirms there are no man-made

structures inside the property bor:ndary that would require subsidence con-

trol planning. The accompanying photo and nraps of the area also confirm

Mr. Wollents conclusi-ons.

Furthermore, there appears to be no springs or creeks on the proposed

permit area; however, Crandall Creek is l-ocated within 200 feet horizontally

and about 300 feet vertically from the borndary line of the property. Draw-

ing 4047-3 indicates the relative position of Crandall Creek to the lease

boundary. Additional discussion is required to satisfy questions raised

by this relationship.

Calculations indicate that subsidence might occur as close as 60 feet

from the center line of the creek if rnining is allowed to extract both

seilms of coal from the lease allowing for only 50 feet of barrier pillar

along the southern boundary inrnediately adjacent to Crandall Creek.
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It is reconrnended that in order to protect the integrity of Crandall

Creek, an additional 150 feet of barrier pillar be left in place (200 feet

total). In addition to the increased barrier pil1ar, the developed coal

between the barrier pillar and a 350-foot radius from the southwest corner

of the property will be restricted to a nining recovery of 50%. The size

and shape of pillars in this area are illustrated on Sheets 8 and 9.

Currently, there are no plans to backfill any area of the rnine with

waste material in order to reduce subsidence.

Calculations

The main objectives of this plan are to delineate the areas of the

lease and adjacent land that will be affected by subsidence and to deter-

nine the extent of the disturbance.

Significant guiding criteria are as follows:

o A SO-foot barrier pillar will be maintained on the lease

directly adjoining the bourdary; the exception to this case

is the southwest corner of the property where the barrier

pillar has been extended to 200 feet.

o Research indicates that a 30 degree positive linit "draw

angle'r should be used to project maximun extent of sub-

sidence in the Eastern Utah/Western Colorado coal mining

region (see Sheet 10).

o Most areas will be affected by the worst case in which a

total of 15 feet of coal will be mined from the two seams.

Southwest Corner - Tangent 30o x 350 feet of overburden = 202.L feet.

As previously noted, this corner is within 200 feet of the center line

of Crandall Creek; the decision to increase the botmdary barrier pillar to

200 feet noves the permit bor.mdary back to within the lease area (see Sheet

11) .

Northwest Corner - Tangent 30o x 1,050 feet of overburden = 606.2

feet (use 600 feet).

A radius of 600

an arc which defines

feet from the northwest corner was used to inscribe

the permit bowrdary.
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A. This angle is the reciprocal of the break line angle (B) of 78o. This angle also corresponds to

the plan vierv in Drawing 4047-4 and is also represented in that drawing by the letter "4".J^/

L/
Angle "8" represents the maximtun break line fou'rd at the Geneva lr{ine, Utah.- It is felt that

some form of deformation will take place in this area. Drarving 4047-4 also indicates this area

with the letter "B".

B.

C. Angle "C" represents that area

represents the expected extent

(or Draw) Angle (!p ) . Drawing

permit area.

lhis area is outside the perrnit

rvhere light to moderate subsidence r.vi1l be experienced. This also

of the sub.sidence. This angle is also called the Posit ive Limit

4047-4 denotes this area wj.th the letter "C" and is part of the

D. boi.u-rdary where little or no subsidence is planned.
I

t

' r /
Lt  U.S.G.S.  Profess ional  Paper  969,  pages 4 and 34.
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Northeast Corner - Tangent 30o x 700 feet of overburden = 404.15

feet (use 400 feet).

A radius of 400 feet from the northeast corner was used

an arc which defines the permit bor.mdary.

to inscribe

Southeast Corner - The coal outcrops near

plicity sake, the botrrdary was extended to this

the south bor.mdary line of the lease to the lfz

again the overburden increases sufficiently to

beyond the lease boundary.

ltlest k Corner of Section 5 - Tangent 30o x

this corner, but for

115.5 feet  (use 120 feet ) .

The bowrdary was extended to the lfz corner and turned westerly to

another point, calculatedinasirnil-arnanner, located 350 feet east of

the southwest corner (the Point of Beginnitg). This point is the linit

established for 50% extraction in order to protect Crandall Creek'

Radius Point of 50% Extraction Lirnits - Tangent 50o x 300 feet of

overburden = 173.2 feet (use 175 feet).

Anotrrt of Sr-rbsidence - Maximun surface subsidence anticipated will

amowrt to approximately 90% of the cornbined thiclness of the two seams.

Areas of naxirurn subsidence are expected in the SFA NF,% Section 6 (6r +

9r x 0.90 = 13.5') and in the S!\1t4 Nll l tz Section 5 (9' x 0.90 = 8.1') (see

Sheet  12) .

slm-

corner and rnade to follow

corner of Section 5. Here

extend the permit area

200 feet of overbr.rden =

-zL-
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DESCRIPTION OF PERMIT AREA

Drawing 4047-4 was constructed frorn the previous calculations in order

to depict the resulting conclusions and hence the location of the permit

bor.ndary.

Drawing 4047-4,indicates that the largest magnitude of subsidence

will occur inside the lease area in the sE% NE% of section 6; subsidence

of rrp to 13.5 feet is anticipated.

Sr-rbsidence in the eastern portion of the lease (Slfz I'llfz Section 5)

may be less due to the possible inability to conduct full-scale second

nining of the old works, (see Sheet 12).

The unusual configurationofthe permit boundary outside of the lease

boundary is the result of calculations based on the thiclcress of both

seans of coal to be mined and the depth of overburden at the lease bor-rrd-

ary. Note the larger radius of the permit botndary in the northwest

corner of the property as compared to the srnaller radius in the north-

east corner of the property. This is due to the thibker overburden in

the northwest area.

The legal descriptions of Federal Leases Salt Lake 062648 and Salt

Lake 050655 are the SWz NWz Section 5 and SE% NE% Section 6, Tovmship 16

South, and Penge 7 East of the Salt Lake Base Meridian encompassing 80

acres more or less.

The description of the permit area is as follows:

"The southwest corner of the lease is the Point of Beginning;

thence northerly L,220 feet more or less to the intersection

of a 600-foot arc whose center is the northwest corneT of the

lease; thence easterly 21680 feet nore or less to the inter-

section of a 400-foot arc whose center is the northeast corner

of the lease; thence southerly 1,250 feet to the southeast

corner of the lease; thence Lr320 feet westerly nore or less

to the lue corner of Section 5; thence due south 120 feet;

thence westerly 971 feet more or less; thence due north 175

feet to the southern botndary of the lease (SI% NE% Section

6); thence to the Point of Beginning; encompassing 139 acres

more or less (by planimeter).r '
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Drawing 4047-4 indicates the approximate location of each subsidence

monitoring monunent (or station). Those monunents designated with the

letter I'D" are to be placed outside of the projected disturbed areas and

therefore will be trraffected by any subsidence. These monr.nnents may also

be used as the datun monunents for the other monurents.

Those nxcnunents prefixed with the letter "C" should show slight in-

dications of subsi.dence. These movements may be relatively smal1 (i.e.

t 15% x  12  fee t  =  1 .3  fee t ) .

Those monl.nnents with "L" for "Lease" will be the indicators of rapid

subsidence in areas of 400 feet to 800 feet of overburden. Movement at

those stations should be noticed within two or three months after caving

begins in each seam. This tirne nay be reduced if the overburden is thinner

and increased if thicker.

The monitoring sequence should begin with those monuments designated
rrl't as soon as retreat or second rnining begins in the upper seam and

should be nronitored at no less than three week intervals rntil movement

is detected and recorded, Thereafter:, nonitoring everyquarter (three

months) should be sufficient. After the second quarter (six months),

monitoring should begin on all "C" stations within the panel's inrnediate

vi-cinity. Once rnining has been completed or there is no longer any in-

dication of horizontal or vertical movement in the rtc't or "L" series of

stations, the nonitoring of the "D, stations should begin, ffid should

be continued trrtil it can be determined with certainty that no further

novement will occur.

As the upper seam is mined, subsidence will occur to a maximtrn of

8.1 feet near the center of each panel. The ground wi-l1 routinely stop

subsiding tntil nining of the lower seam is started; a second drop of

4.5 feet (maximrm) nray then be e4pected. Care should be taken not to

mistake a "1u11t' in the subsidence as a final and conclusive movement.

As the mining plan is developed and before the retreat mining is to

begin, the nonunents should be placed in the proper position as recom-

mended in this plan. The following information should then be forwarded

to the proper authority:

o A complete list of monunents with beginning horizontal

and vertical coordinates.
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o A current map of the undergrotmd workings with areas

delineated as to where the second rnining will begin.

o The date when second rnining will conrnence and terminate.

As the second mining proceeds, further information will be forwarded

indicating those stations in which movement was first detected and the

amolnt of movement.

As the second rnining terminates, information will be forwarded when

subsidence ceased and noting the total net drop.
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APPEMIX I

STATB,IENT OF FACT

I, WILLIAM C. WOLLEN of P.0. Box 38, Orangeville, Utah do hereby

declare that I am an interested party in the Federal Leases Ntnnbers Salt

Lake 062648 and Salt Lake 050655

I have recently made a surface reconnaissance (suwey) of the above

subject area and can report that there are no surface utility right-of-

ways or easements currently crossing the affected portion of property.

Furthermore, I can state there are no drrelling or structures occtpied

or unoccr-pied that would be affected by future nining activities. In

addition to the surface survey, I have revierued state, federal, and

county records in regards to any future construction of public utilities

right-of-ways or easements in the future and have determined there are

none planned in the subject area.

The surface reconnaissa:rce (survey) shows that no structures exist,

and no naterial &anage or dirninution could be caused in the event of

nine subsidence.

In addition to the above statement, I

air photo (Exhibit A) of the subject area.

This statement being sworn to on this

arn strpplying the attached

day of September 1981.

Willian C. Wo1len

STATE OF TITAFI

COTJNTY OF

SIESCRIBED AND SWORN TO BEFORE ME

BY I/ILLIAIvI C. WOLLEN.

T}IIS DAY 0F SEPTEMBER, . 1981,

NOTARY PUBLIC

)
S S .

I

WITNESS I\4Y HAND AI{D OFFICIAT SEAI,.

CCN4MISSION EXPIRES
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!  Circle represents the general !
! area that the surface survey =
! covered-Crandel-l Cree]< is the !
! main creek general- ly trending =
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